We have studied the effect of magnetic field on a non-stoichiometric Heusler alloy Ni 50 Mn 35 In 15 that undergoes a martensitic as well as a magnetic transition near room temperature. Temperature dependent magnetization measurements demonstrate the influence of magnetic field on the structural phase transition temperature. From the study of magnetization as a function of applied field, we show the occurrence of inverse-magnetocaloric effect associated with this magneto-structural transition. The magnetic entropy change attains a value as high as 25 J/kg-K (at 5 T field) at room temperature as the alloy transforms from the austenitic to martensitic phase with a concomitant magnetic ordering.
In recent years, there has been an increasing awareness towards incorporating an alternate technology for refrigeration that would replace the conventional gas compression/expansion technique. In this respect, the promising candidates are the magnetic materials that exhibit an inherent magnetocaloric effect (MCE). With its potential impact on energy saving and environment-friendly applicability these magnetic materials are also looked up as economically viable option for domestic and industrial refrigeration. Fundamentally, MCE is a process in which an isothermal variation in the magnetic entropy takes place with an adiabatic temperature change of the system on the application of magnetic field. In this regard, many rare-earth and transition-metal based alloys have found to show promising results. These include the alloys like MnFeP 1−x As x , Gd 5 (SiGe) 4 , MnAs 1−x Sb, La(Fe x Si 1−x ) 13 [1, 2, 3, 4, 5] . The research for the development of such MCE materials is made primarily with two objectives: high MCE around room temperature, low-cost production. Ferromagnetic Heusler alloy, Ni 2 MnGa which pertains to the class of shape memory alloy have been attracting much attention in view of the giant MCE effect [6] . The factor responsible for the large entropy change is the first-order structural and concomitant magnetic transition taking place in the non-stiochiometric composition of this material, also giving rise to the possibility of a magnetic control of shape memory effect. The latest candidates in the field of such materials has been alloys with composition Ni 50 Mn 50−x Z x with Z = Sn, In, Sb [7] .
These materials share a number of features with Ni-Mn-Ga alloys and also display interesting magnetic properties [8, 9] . Being rich in Mn content (as compared to the Heusler composition Ni 2 MnZ), there are two crystallographic sites occupied by Mn atoms giving rise to competing antiferromagnetic (AF) exchange along with the underlying ferromagnetic (FM) order [10] . A certain composition of the Ni-Mn-Sn and Ni-Mn-In alloys are shown to exhibit an inverse MCE effect in the vicinity of martensitic to austenitic structural transition [11, 12] . However, the temperatures where such a phenomenon is observed are much below the room temperature. In this paper we present one such composition of Ni-Mn-In alloy that undergoes a martensitic as well as a magnetic transition, both occurring in a narrow temperature interval very close to the room temperature. Owing to this fact, an appreciable change in the magnetic entropy is observed at the transformation temperature. The alloy has been thoroughly investigated for its magnetic properties and the order of the sequential phase transitions have been clearly determined.
Polycrystalline ingot of Ni-Mn-In was prepared by arc-melting the starting elements 2 (99.99% purity) under argon atmosphere. To attain a good compositional homogeneity, the ingots were re-melted 4-5 times with a weight loss of ≤ 0.5% and annealed at the temperature of 900 K for 48 h in an evacuated quartz ampoule followed by quenching in cold
water. The precise composition of the alloy was determined from energy dispersive x-ray (EDX) analysis to be Ni = 50.4 at. %; Mn = 34.5 at. %; and In = 15.1 at. %. Magnetization (M) measurements were performed on a superconducting quantum interference device magnetometer (Quantum Design, MPMS-5S) in the temperature range 5 K to 330 K and magnetic field H = 0.01T and 5T. M(H) up to 5T was measured at various temperatures near the region of both, the martensitic and the magnetic transformations with an interval of 2 K between each temperature value.
Magnetization as a function of temperature measured in low magnetic field of 0.01 T, is presented in Fig. 1 between Mn atoms present at two different crystallographic positions [10] . The subsequent FW curve is seen to retrace the FC curve over this temperature range.
Another striking feature in the magnetization curves is the decrease in intensity of the peak-like signature in the vicinity of T M -T C for the FW curve. This curve also shows a considerable splitting in the narrow temperature interval. Such a signature dictates the influence of magnetic field on the martensitic transformation. Prior to the FW measurement, the sample undergoes a cooling in some magnetic field (0.01 T in the present case) that causes the T M to shift to a lower temperature value (295 K) whereas the T C remains unchanged. This gives rise to the observed splitting of the peak-like feature associated with martensitic and magnetic transition in the M(T) curve. Fig. 1(b) This criterion has been perviously employed to determine the order of sequential transitions in Ni-Mn-Ga alloys [13] and confirms the first-order nature of the martensitic transition at 302 K in the present Ni-Mn-In sample.
Finally, the magnetic entropy change ∆S M has been evaluated from the magnetization 4 isotherms using the Maxwell equation:
The values of the magnetic entropy changes corresponding to the average temperature between two consecutive M(H) isotherms, calculated by numerical integration using the above expression over the field span of 1 -5 T are shown in Fig. 4 . 
